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mmm 

&r£axtt&a& i o±mm t.%i2 <D±mm a vmmm&fr h & y , 

%.&mmm slot t«ga^ 2 o>±mm ^m^tix^^^t^mt-r^ 
& «b & & d t * nm. £ ? z mm.yt^mm* 

»#3S2BM9I*®4 iC^SVNT, Wimmi<D&mMteT i, Cr, Ta, W, 
Mo, N b*fcttS i3^e>atftlfc#»"r**S*l, f«lEfl2 0:£MJ§&A K 
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3 £ & #« i: -f s i^^fgfo 

lagan i ©«a»ji3trjfBi?Laj«:«oT» i enkmrnzmm-tzjint. 
mmm i ©&««±k:£ 2 oji&ftjff *xg*:, 

mm 1 «&»3s*ifef5fB& 2 OK»iI^goti2 ©MI =6 

0] 

1 1 ] 

m&3%9 iCfcVMT, t&ffi*£l<Z)&J»JSfcJ:T Cr, Ta, W, Mo, Nb£ 
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12] 

WcHBlBiR««JiJC^.2CD|ft*jB€:^«-r*Xgi:, 

faiBfl 2 <Z>$fcliJi &xy^>£f*fc ttffiB U ttSBBMSlcm A $ ti HAP 
©*^^*fg2©«i*M-Cfll»a*tife«ffllii:i-sxSi:, 

[»#S13] 

2lcfev^T, t&BBlIf5ii««ttA K Cu, Ag££&-£*ie>£if£# 
14] 

fjf^9#MfiN^l 3 Icfc^T, tfriB£2©Jfc»*£tt3Ky>f ^ K, jKUT 
15] 

9 TJrMIt*^ 1 3 {Cfc^T, BufH^ 2 ©ffi»Stt3fe"»iRJi''e&<5 3 £ % 
[0 0 0 1] 

[0 0 0 2] 

[6e#<z>&ffi] 

. -€-(Z)Sfili. AM LCD (Active Matrix Liquid Crystal Display) ©S53l# 
[0 0 0 3] 
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tc*>r vf-yifm^t isxmmh^yvx* (tfd &sesu #®^«mic 

mAV-f&nffi £TFT<Z>X>f V=f-y>?Wt&K.&. Vfflffl-t2> : b(DT*%>Z>o 
[0 0 0 4] 

[0 0 0 5] 

£ # & £ c I^l^lilti *f GJ«ffi h © K &C & £ 3HlH£ & % o fclB fa 
[0 0 0 6] 

[0 0 0 7] 

m ® u j: e> £ -r & mmi 

m \t±&m&M & t & s *i fc % © -e & ic^fflfc^mji & ^ 

[0 0 0 8] 

7 s X? 'J*-J/g>©»4S:Kf±t £ 3 £ £ BI$£-t£o fit, 

7XN^AMLCDS:||^tS 0 
[0 0 0 9] 
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l«^S««©TFT2:S»TFTtcje«ISixfeHf3R*Si:, Srfiixfc^lfctf) 
[0 0 10] 

[0 0 11] 
[0 0 12] 

> mmmmx%>^x*j&^ 0 

[0 0 13] 

B&gB^ 1 <D&MMl£T i Cr (^DA) , Ta 

) , w (*ytr^» , Mo (^y^^) , Nb (-it?) tfciiSi (>> 
yn» ^e>a«tifc^»i?*^i-n«Av^ 
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[0 0 14] 

se>ic wsmm2<D&mmi*A 1 (r;^-9A) , cu (g) , Ag m) 
mmnmzm&'tz z. t # we* * . 

[0 0 15] 

2 ®;i&jm x ^ ^ > ^ * fe m u tfrsess 1 ©ms $ *i & 

[0 0 16] 
^lO«fi*liJcra?L»«:^-r*Xgi:, 

<D&tf%mm2<DmnMT*M&&£fttzttM£-t&j:m£. 

[0 0 17] 

. ©±Kllt* : ?-«S (TFT©^i:^5li) 1 0 1 jBW*->JgJ*3*lT 
[0 0 18] 
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m+mmi o 1 izmmm (mmmmm) 1 o 2 ict ^xmt>n^> B inn 0 
2tLxit. mitmm. mtmm. mitmitmrn^mm^timmm^mmm 

[0 0 19] 

I^110 2S:MUtf), x.y^y>fiz& VffiJim (a > # * 1 
^T'fc&^o mn®i o 3©ra^$:^-A-^ic-rsri:T% 7£tc 

[0 0 2 0] 

iUTMl 0 3 0 4 Sr^-T^o ^10 

^111 0 4tLTii, T i , C r □ A) , T a , 

W „ Mo (=eu^f=» . Nb £fe&Si (i/'Jn 

©^iiiii^in o i tcDn^w&mzftofr&izmm-t&o 

[0 0 2 1] 

fit, ^l©^II10 4MLfcf>, i«>a*i»i» 1 0 5 &^«ts 
[0 0 2 2] 

[0 0 2 3] 

Z£.tfT*gZ>. <fcU^*L<liSOG (xHyytytf^X) litis* 

[0 0 2 4] 

f ©i^Mif Mf^i: LTtt^)SftXli^|i©0 CD (Ohka Coati 

7 £BSE4f ¥ 10-3075096 
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mg Diffusin source) JH&J&S/ U T- h (PSG, BSC BPSG 

[0 0 2 5] 

Tsifyn- hjStCJ:y«l«)5i*i|i6»Jff 1 0 5 £0/£bfc£>, CT:$Bf£ 

30(TC30min W&O'i.-V m^M) 3^i&J|T?*)«. 

[0 0 2 6] 
[0 0 2 7] 

Sfeii»«iJ|10 5^l/fe&, HI (A) e>*l5„ ^©^ffi 
& ftfc £u # JC, K ^ >f '31 7f> **?£lC j: »; *I#)&#«iJff 10 5$:x-yf 
A-^MUMl 0 3{Cj:oTf KZJ^IIl 0 4 fC?g/*3 tlfcMS©^ 
&ft*-r*«fc«»&*i|ft*® 10 6 (01(B) ) 

[0 0 2 8] 

Jcas-r*&£#*£. SPt5>, hgpi 0 8 #*©««*£» 

1 ©&«Ji l 0 4#^£lc©mb£l§Jc:ny^y * &^7Lfctt*ifcffc£>fcv* 

[0 0 2 9] 
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[0 0 3 0] 

£\zmm : km%izm<T*%z>ti\,^o&T*mmteT*$>z> e mi (a) ic£v*t««> 
i o summit. 'p&< £&«rami o 2<Dmmtm^ s t^±n 

L&ttJUS&^&V^ lot, CVD^XA'7^ST-Mt-5J: »J mt&frlZ 
[0 0 3 1] 

rutsi (b) e>, fcjci&i i o 4j&z$m&>&&m 

111 0 6S:goti2©^IIl 0 7 /^->Mt§ 0 3©«lfC 

Lt, 0 1 tf2©^IIl 0 7 fc#«ac8HCgaR3*l« 0 

[0 0 3 2] 

ny*? hgpi 0 ©&JR« 10 4 tc^StiSEias^fta 

[0 0 3 3] 
[0 0 3 4] 

immm 

(am lcd) ©HfiRThy^^imK&fli^'rs^ffiiiriR (#&^) (Dfcmx 

[0 0 3 5] 
[0 0 3 6] 
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*<D±KL6smm<D&8 t ftmmm2 o 2 zm&i>. z<D&&9mmm2 0 2 &# 

[0 0 3 7] 

;v) zmiM-tz>f-&>iz^xtmnm2 o 3 £^i-£„ 7x^*1120 

[0 0 3 8] 

n-hm^&vmifiv. mm^m^mm2 0 5 s^ts. 

[0 0 3 9] 

rUTB2 (A) fife £>, 450 1 «fia©*iRmLxg©ife,- 

570 , C14^K©irtI^S$:M^#H^*T^b. ««M*2 0 6m. 3? 

©m*nX5g$:^e) 0 3©X5glCj: V V 2 0 7 tf^&StlS. 

[0 0 4 0] 

r^it02 (b) ©#jftjW3&*xfc&, #ac 6oox:umm<DMm#km*:ft^ 

. Wtf&-&mi&2 0 6lC^WLTV^^y>?r;i/?:y >Ss#tJ«U 0 HZtfyXV 1/ 
y§tS 0 l9lt-7^r;H^ 5X10 17 atoms/cm 3 aTlC*"e<gM$tl.^M 
« («^y*y>^««fc^) 2 0 8##e>tl£„ (0 2 (C) ) 
[0 0 4 1] 

&tC, A°^-^>^ICJ: y«^y* U >^^Jc2 0 8(2#T**i/&£*l£i£ttJi 
2 0 9, 2 1 0^tS. fit, 120nmJ?©^-f b«S*R2 1 1 Sr^jR-TS 
o ^Mfeil2i lfcbttt, MMfc3i*R, SftiaiiRK, IMM-ftJiSilR^ 

[0 0 4 2] 

I^bt^hiil2 1 1 fc^f&Lfc^ ^iii#ailC#tC;i3^T 950^30^ 
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[0 0 4 3] 

H6SMbXSTtt?SttS2 0 9, 2 1 0#Bftft3*iT*BMfc3;riS. #H 
*«T?tt*»»j&»tt»KJr««50n«i:ft«&«K:Mfflf'rs. BP*u ffi^JS X^M 

£Zli:lCfc£ (^Mfeil2 11lih-^M' 150nm^h&.g>) o 
[0 0 4 4] 

rtt-y&l&m.Vtz.h. #BI¥7- 1 3 5 3 1 8#^#Kl|B*atlfettfl5&^Jffl 
[0 0 4 5] 

3%<D^atfIft**«iJ»T?K«aft&fT^. z:<Z>B#. L 

T2~3 mvcDitmmmzmL. mmmmts vn-tz* i^it, &3i&mm 

»ftK2 12, 2 13^*3*14. 
[ 0 0 4 .6 ] 

6mVi:U SHMffittl 0 0 V£-ttllf&^ 0 3^LT> tt&ft&?U£RB«& 
[0 0 4 7] 

ZLT. _fciaXSlCJ:'oT^>f h«#2 16, 2 1 7 tfUffJt-TS. 0& 

Thy ^ia»-ctt^>f hmna^m^nmic i ^-r>#^c#^>r hm«&&& 

"tS>f>f MUfc^StlTV^. (H3 (A)) 
[0 0 4 8] 

#ac, >fA vm&i ie, 217 ut^ h*&j»jig2 1 1 srx^^ 

tlJCky 2 1 8, 2 1 9Tfa%S*l*«^JR©^>f MfiTOW^tlSo 
[0 0 4 9] 
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[0 0 5 0] 

m^©i»*^«mT^7vv Mgii2 i 8, 2 i 9©^as (^mgp) ©ti: 
^^>r^->ofcr-^^<^^tcMti5i-So f it, 2^b«5 k e vmm<Di& 
tiammmT*m\ hmmm2 is, 21 (mm®) anat^mm 

[0 0 5 1] 

Z.O L/TTFTffiV- 2 2 0, 221, FH>Ii2 2 2, 2 2 3, 

<£il^M#>fM£ (LDDflJgcfcfel^&tlS) 2 2 4, 2 2 5, ^-V*;W£j&M 
^C2 2 6, 2 2 7#?£f&£*l£o (S3 (B)) 
[0 0 5 2] 

Z1©B#, V - FU>f>Hctt 300~500 Q/DCDS/- 
[0 0 5 3] 

#ac, ^10l^iil2 2 8il bT^b^MS: 400nm(Z) $ iZj&$, L, •£ 
0±l:y-^ti2 2 9, 2 3 0, Fb-f>Si2 3 1, 2 3 2 & 
£, *HiMtttKl^>f>iS2 2 8 *mmfo\zfc\-fx : i&$Lirz> 0 
[0 0 5 4] 

[0 0 5 5] 

(C) (WlbWfbtlfc^, V-*/ >«*I£MoT50nm 
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3 4 l:^tS. *mt#9T?ttSffc^3Rtt2 3 3 &$im#£LT KW>«i2 

3 1 i:^Iil2 3 4 ^O^t»ii&^Lt^S 0 

[0 0 5 6] 

t<Dmzf$2(Dmmmmmz 35^1x1 fimm<DT?v;\smmmzmf&?2> 

, I2(DIM12 3 5<D±IZ7^V 2 3 6 ?:MtS 0 

[0 0 5 7] 

[0 0 5 8] 

^9LT03 (D) ©#JB#»&*lfce,, 3l3<Z>»ISIj|ifi»K2 3 7i:LTStf 
1 /Eimj^WT^ U,M»fl§K«:88W\ -£*UC*f LTTO 2 3 8 , 23 9 Mt 
S. f bt, i3©I^ii2 3 IJkXfffi^mZ 3 8. 2 3 9 
Ltf^>I (^10^11) 24 0S:Mt5 0 
[0 0 5 9] 

[0 0 6 0] 

4 1 £2 /iin©JP$JC^-r-5o 30)1$. 7^U;«I2 4 l}iXlf>3-h 

5 HJ!?L315 2 3 8 , 2 3 9(Cj;ot^l0^Il2 4O(:M 

s*ifciasp©was* , T?+^u:«a'rsifc^T?ss. (®4 (a) ) 

[0 0 6 1] 

7^1) ;i/^Be^ 24 1 & X y ^- > ^f5„ LTg§?L^ 2 3 8 , 2 3 9»ji 
»KfiSf 2 4 2, 2 4 3"eS*S*lfe!RllS^t6. (04 (B)) 

1 3 aiSE^ 5 ? 10-3075096 
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[0 0 6 2] 

•eit, I«)Mi»il2 4 2, 2 4 31CJ:oT^£JC¥£fc3ftfe^*>lB 
2 4 0±lCT;i/^-^A$:^^i:-r-5TO (^2©iII) 5:400 nm<Dj?2{ C 
1£SIU A^-^>^bTHitt2 4 4, 2 4 5$:Mt5 0 
[0 0 6 3] 

O^JRJifiDRff^^tta^^KS^ V-^ii2 2 9, 2 3 0 tf>±JCf2g L 
[0 0 6 4] 

#±<Z>#£#^TMi«^£0J&Lfc«^ |g?L»2 3 8, 2 3 9(Z)f«teiI 
WiH2 4 2, 2 4 3 T^*$tlTVN-5©T\ H^«@2 4 4, 2 4 5 fcfc 

[0 0 6 5] 
[0 0 6 6] 

[0 0 6 7] 

*m&mv>mm\-my?v vmz^xmmnm2 4 4, 24 stag 

[0 0 6 8] 

3e»Ltiiit2 4 4, 2 4 5 £0j&Lfce>, ^©±£121^ cia^-fr-f) 

1 4 ffi£E#¥ 10-3075096 
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[0 0 6 9] 
[0 0 7 0] 

[0 0 7 1] 
[0 0 7 2] 

*HJ6«T*tt, HJSMl i:ttjR3&**«TiElfM©AMLCDS:^«|"r-6SII!f 
[0 0 7 3] 

5 0 1 SMtSo tbt, f 3 0iriiffiil2 3 7&tf|f{§7LgB5 0 1 ^WBL't 

zmzwmmms o 2 sr^-rs. 05 (a) ) 

[0 0 7 4] 

#C&C, SMS 5 0 2 SraEotaftii*^** 5 0 3 ^2 n m©J?S V-fcf&t 
) ) 

[0 0 7 5] 

1 5 ffis2E4#¥ 10-3075096 



#32 9 — 344403 



mz. a»a*«i»S50 3 «:aiy^/t'y^is*fea:w*i£icj:»;ife3fi mm 
*B<-t2>£^?Mt%) mums o i izz-ormmmms o 2±ic^s 
tifeiaaiJjc««>a*«ft»Ji5 04 s^-rs. H«*icHifc*ffii:iSi&ttfii 

[0 0 7 6] 

fcfc, ^&S&&*«iJi5 0 3lC#LTMm>#-^>3Um (^777^ 
h^O &f)»«S'errfe<ii:T'«l«)3a*3ie*JS5 0 4, 5 0 5 &H&iC5S&-f£ 

[0 0 7 7] 

z.<Dmizm&mfflLffi^*frWtt$i±&z.£vM&&&ffimm5 o 4, 505^ 

[0 0 7 8] 
[0 0 7 9] 

CHdisM4 3 

<DTFT£^T%|Hl^©^J|l£#£r £#T££ 0 
[0 0 8 0] 

> ?:n/\i:lC7£/&£*i£MO S F E T £ffi^5#^C^T^jiffit-£ Zl htfnT 
[0 0 8 1] 

© 5 s a >f x jr^- ic % u t % be -r & r t # «r ib t? & £ . 

[0 0 8 2] 

1 6 ffiffiE^^ 10-3075096 
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[0 0 8 3] 

[0 0 8 4] 
[0 0 8 5] 

HJg^I l~5t te^fifM^ - K^«8l&-r 5 A M L C D £ m \Z £ o TfittW b T V * 
£ aSiftSE^ - K"effi»-r <5 AM LCD tC*H»W 5: Jiffi^S 3 £ t,nri|T?». 

Lt=.±xwm<mmzmmmmm (ftaftcttno) z.-tni*&k\y. 

[0 0 8 6] 

temple &\,*x *)Mtb&&mnmzw& bt^Mtt5:^fctt £ « a&mwjc 

[0 0 8 7] 
CUM 7 ] 

||^M<2AMLCD©^gi£l2 6 IC^t*., 
[0 0 8 8] 

06 (A) 6 0 lliT^T-f^h'J^^SIt'fe'J, Sivh'J 
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TV*£ 0 flgtfrlelKfrttNMT FT t PIT FTi: Srffii^lCi^fctfcCMO S 
[0 0 8 9] 

06 (A) ICzit-rAMLCDter*-^ ^ h U ?Xl«6 0 1 HftfamWiG 
0 5 £tf%lffi*M?LT%iV&t)ZtlT^Z>. fc;£U' — gP£tt«*f f"Jg« 6 
0 5£lfe»JI&^ fffilfcy^f-f ^YhU^^SStcMbTFPC (:7l/3r*/ 
• -7V y h • -V— *V h) 6 0 6?:iiLTfe5 o 3(0FPC6 0 61CJ:o 

[0 0 9 0] 

FPC6 0 6^y#in®^()fflL/TICf'^6 0 7, 6 0 8^K 

;i/x#g^is^ rWiEm^ *=Evmnt* mm-m&&¥. m*&m&zyvny 

[0 0 9 1] 

06 (B) U e>£„ 06 (B) JC£^T06 (A) tM 

— <DfflfrltmVW^t:tflsT&Z> 0 3 3T?fcl:0 6 (A) t' I 
£fg#*£3iS:. m— 3S*_hJCT FTT%oT^/££*l£:n^y ?!IIg&6 0 9 lC<fc 
oT*Te>M£^LT^5 0 ^^)^. n^5/^ia»6 0 9 =k£ggfrEIJ& 6 0 3, 6 
0 4 £ suttee MO SEH&fcg**: LT^&£*lSo 
[0 0 9 2] 

Stf6*ja (BM on TFT) fcSUa^Stf, -etltCDn^LT^ffifJC^y^V 

x ^ -t § 3 £ BTfgT*fe§ 0 

[0 0 9 3] 
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[0 0 9 4] 
[0 0 9 5] 

mmm i ~7 fcgifct^©AMLc d *at* j&m^aMBCDSiaus^-f 

[0 0 9 6] 

07 (A) tt*t«*3ST?ifcy, *#2 0 0 1, ^m£g|S2 0 0 2, ^A^3 
$52 0 0 3, ^if2 0 04, »>fyf 2 0 0 5, 7>ft2 0 0 6ti 
J&£*l£o *H«Wtt*^fi2 0 0 4 rfc #T?£S„ 

[0 0 9 7] 

07 (B) ttHf-T^rt^Tf&y, ##2 1 0 1, m^mU 2 10 2, W^A 
^jgP2 10 3, tgtf^-f y^2 10 4, Ay-TV- 2 10 5, §flHW 2 1 0 6T 

mm,t$tiz>o ^m^mitm^mmz 1 o 2tzmm?&z.twT*%&. 

[0 0 9 8] 

07 (C) te^&A-f JlnZ/\£=L-% (^-¥;],ziy¥=L-#) T?*y, #ft2 
201, ^7^^gP2202, ^ii2 2 0 3, i^yf 2 2 0 4, 
2 2 0 5-e#f££*l£o *0^H9tt^^tt2 2 0 5 ^lC*ifgT* £ 
[0 0 9 9] 

07 (D) ^^FY^^hf^^yw^T^y, *<*2 3 0 1, ^112 

302, a> ksp 2303 ~£W$,£ti&o &mmi$mmmn2 3 o 2izm%-tz> 

[0 10 0] 

07 (E) teVTltfya^ai^-T'&y, *ft24 0 1, ^24 0 2, ^ 
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^12 4 0 3, i3l^-^X^U>y^24 0 4, V7l/^^-24 0 5, 2 4 
0 6, ^^'J->2 4 0 7T«$*15„ 2 4 0 3 iCjgffi-t 3 

[0101] 

07 (F) fc*-7n> hS!:7nS?:c**-T?&y % *ft2 5 0 1, ^12 5 0 2 
„ ^gf2 5 03, )|^2 5 0 4, 7^ 'J -> 2 5 0 5 T'M$tlS. #58 

^a*^t2 5 o stcMM-rsr^tf-e^So 

[0 10 2] 
[0 10 3] 

[0 1 ] H^**©Slt««l)i©*^«:^"rH. 
[02] HfHv h U ^x@«&0^ili$:^t0. 
[03 ] ®fT7 h U ^^HII&CDf^«XSS:^-rH. 
[04] H5RvhU^^HI»CDf^«XSS:^-rH. 
[05] HUiv h U **0»©fl2«X@S:a*-r0. 

[06] m^^«s©«« sr^-r h. 

[07] 
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(A) 




| j | | If^-^IS \ { \ | \ 




(B) | 



=i>£? HSB108 




(C) 



1 
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L 



205 
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203 



(A) I- 201 



r 204 



7 



202 



\ \ \ \ | <)><»%mjM | { | j | 







^ 208 
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(B) 











— z — 

*■ 208 


imillUll 
^ 2 


07 


^ 208 5 



(C) 



^209 "^-211 



1 



210 



(D) 



201 : 531*35 202 : 203 : <7&MM 

204: una 2os '.mmscm^m 206 : mj&M<mi& 

207 : y >jiifl3IM 208 : tt^r * y > 
209. 210 : y£&M 211 : 
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[03] 



216 >214 7 _ 212 



217^215,^ 213 



(A) 



| | \ \ p££&B-ft>cD^in lilt 



2 26 7 A 218 
2207.1^^^222 



2 27 7 / -219 



r r 1 i 



(B) 



y-229 231 7 



T/ 



y-230 232 7 



228 




233 



234 



236 




(D) 
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